Laser microbeams and optical tweezers in ageing research.
We show how a technique developed within the framework of physics and physical chemistry-in a true interdisciplinary approach-can answer questions in life sciences that are not solvable by using other techniques. Herein, we focus on blood-pressure regulation and DNA repair in ageing studies. Laser microbeams and optical tweezers are now established tools in many fields of science, particularly in the life sciences. A short glimpse is given on the wide field of non-age-research applications in life sciences. Then, optical tweezers are used to show that exerting a vertical pressure on cells representing the inner lining of blood vessels results in bursts of NO liberation concomitant with large changes in cell morphology. Repeated treatment of such human umbilical vein endothelial cells (HUVEC) results in stiffening, a hallmark of manifest high blood pressure, a disease primarily of the elderly. As a second application in ageing research, a laser microbeam is used to induce, with high spatial and temporal resolution, DNA damages in the nuclei of U2OS human osteosarcoma cells. A pairwise study of the recruitment kinetics of different DNA repair proteins reveals that DNA repair starts with non-homologous end joining (NHEJ), a repair pathway, and may only after several minutes switch to the error-free homologous recombination repair (HRR) pathway. Since DNA damages-when incorrectly repaired-accumulate with time, laser microbeams are becoming well-used tools in ageing research.